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ABSTRACT 

Designed to meet the job-related metric measurement 
needs of students interested in copy preparation, layout and design, 
and type composition, this instructional package is one of six for 
the communication media occupations cluster, part of a set of 55 
packages for metric instruction in different occupations. The package 
is intended for students who already know the occupational 
terminology, measurement terms, and tools currently in use* Each of 
the five units in this instructioiual package contains » performance 
objectives, learning activities, and supporting information in the 
form of text, exercises, ' and tables. In addition, suggested teaching 
technigues are included. At the back of the package are 
objective-based evaluatic i items, a page of answers to the exercises 
and tests, a list of metric materials needed for the activities, 
references, and a list of suppliers. The material is designed to 
accommodate a variety of individual teaching and learning styles, 
e.g., independent study, small group, or whole-class activity. 
Exercises are intended to facilitate experiences with measurement 
instruments, tools, and devices used in this occupatipn and 
job-related tasks of , estimating and measuring. Onit X, a general 
introduction to the metric system of measurement, provides informal, 
hands-on experiences for the students. This unit enables students to 
become familiar with the basic metric units, their symbols, and 
measurement instruments; and to develop a set of mental references 
for metric values. The metric system of notation also is explained. 
Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks. Unit 3 
focuses on job-related metric: e^^uivalents and their relationships. 
Onit 4 provides experience with recognizing and using metric 
instruments and tools in occupatipnal measurement tasks. It also 
provides experience in comparing metric and customary measurement 
instruments. Onit 5 is designed to give students practice in 
converting customary and metric measurements, a skill considered , 
useful during the transition to metric in each occupation. (HD) 
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I TEACHING AND LEARNING 
THE METRIC SYSTEM 



This metric instructional pacltage was designed to meet job-related 
metric measurement needs of students. To use tiiis package students 
should already know the occupational terminology, measurement 
terms, and tools currently in use, These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution. 

Each of the five units of instruction contains performance objec- 
tives, learning activities, and supporting information in the form of 
text, exercises, and tables, In addition,, suggested teaching techniques 
are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises M ^jsts, a list of metric 
materials needed for the activities, references, and a list of suppliers. 

Classroom experiences with this instructional package suggest the 
following teaching-learning strategies: 

1. Let the first experiences be informal to make learning the metric 
system fun. 

2. Students learn better when metric units are compared to familiar 
objects. Everyone should learn to "think metric," Comparing 
metric units to customary units can be confusing, 

3. Students will learn quickly to estimate and measure in metric units 
by "doing." 

4. Students should have experience with measuring activities before 
getting too much information, 

5. Move through the units in an order which emphasizes the sun- 
plicity of the metric system (e.g., length to area to volume). 

6. Teach one concept at a time to avoid overwhelming students with 
too much material. 

Unitl is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables students to become familiar with the basic metric 
units, their symbols, and measurement instruments; and to develop a 
set of mental references for metric values. The metric system of nota- 
L Jinii^ako is explained. 

IeRsIC 



Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks, 

UnU focuses on job-related metric equivalents and their relation- 
ships. 

UniU provides experience with recognizing and using metric 
instruments and tools in occupational measurement tasks, It also pro- 
vides experience in comparing metric and customary measurement in-, 
stniments. 

Units is designed to give students practice in converting custom- 
ary and metric measurements, Students should learn to "think metric" 
and avoid comparing customary and metric units, however, skill with 
conversion tables will be useful during the transition to metric in each 
occupation. 

I 

Using These Instructional Materials 

This package was designed to help students learn a core of knowl- 
edge about the metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools, 
and devices used in this occupation and job-related tasks of ijsiimating 
and measuring. 

This instructional package also was designed to accommodate a 
variety of individual teaching and learning styles. Teachers are encour- 
aged to adapt these materials to their own classes. For example, the 
information sheets may be given to students for self-study. References 
may be used as supplemental resources. Exercises may be used in inde- \ 
pendent study, small groups, or whole-class activities, All of: the 
materials can be expanded by the teacher, 

Gloria S Cooper ' 
Joel H. .Magisos 
Editors 
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UNIT 



OBJECTIVES 



The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass, ?nd 
Temperature Exercises, using the metric terms and measurement devices listed here. 



SUGGESTED TEACHING SEQUENCE 

I These introductory exercises may require 
two or three teaching periods for all five 
areas of measurement. 

2. Exercises should be followed in the order, 
given to best show the relationship 
between length, area, and volume. 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects to be ' 
measured,* 

4. Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. 

6. Present information on notation and 
make Table 1 available. 

7 . Follow up with group discussion of 
activities. 



♦Other school departments may have devices which 
m be used. Metric suppliers are listed in the reference 
section. 
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EXERCISES 


SKILLS 


lincir 


Arei 


Volume or Capacity 


Mm 


Temperatutt 






(pp*5'6) 


(pp.7»8) 


(pp. 9 '101 


(p. ill 


I, Recognize jnd i^tethe 
unil ind iU tymboi for; 

7 KftlA/tl t\iM Artfi TrntA tllA 

*>i fcicci, UK| ViQ <Tiu inv 

ippropriitc mtieiiring 
initniivi«nU for: 

3, Stale or ihoiri 
phyiiwl rtferenw fori 


fiiiilimelre (mm) 
cpntimetr? (cm) 
metre (tn) 


square 
centimetre 

(cm^l 

tquire 

tnetre 


cubic centi' 
metre (ctn^) 

cubic metre 
(m^l 

litre (1) 

millilltre(ml) 


m (2l 

tcilogram {Yi) , 


degree Celtiiu ' ' 


i Ettim&lt within 25^ 
- o[ the &ctui) meuurt 


height) width, or 
length ofobjecti 


the area of 
iKiveniurfa'^e 


capacity of 
conUinen 


the mm of objecta 
in j^rama and kilo* 
grama 


the temperature of 
the air or a liquid 


5, Read corrtctly 


metre tticic, metric 
t«pe Miire, and 
metric rulm 




meaiurementi 
on f aduited 
volume neuur' 
in{deV)Cei 


a kilogram f caie 
and a gram icate 


A Cejslut thermometer 



RULES OF NOTATION 
1. 

2. 
3, 
4. 

5, 



Symbols are not capitalized unless the unit is a proper name (mm not MM). 
Symbols are not followed by periods (m not m.). 
Symbols are not followed by an s for plurals (25 g not 25 gs). 
A space separates the numerals from the unit symbols (4 1 not 41). 




Spaces, not commas, are used to separate large numbers into groups of three 
digits (45 271 km «cjf 45,271 km). 

A zero precedes the decimal pointif the number is less than one (0.52 g not .52 g). 
Litre and metre can be spelled either with an -re or -er ending, 



Information Sheet 



METRIC UNITS, SYMBOLS, AND REFERENTS 



Quantity 


Metric Unit 


Symbol 


Useful Referents 


Length 


millimetre 


mm 


Thickness of dime or paper 
clip wire 


cen' 'metre 


cm 


Width of paper clip 


mfitre 


m 


Height of door about 2 ra 


KHQmetre 




12^minute walking distance 


Area 


square 
centimetre 


2 

cm 


Area of this space ^ 




square metre 




Area of card table top 


hectare 


ha 


Football field including sidelines 
and end 2ones 


Volume and 
Capacity 


millilitre 


ml 


Teaspoon is 5 ml 


litre 


1 


A little mote thartl quart 


cubic 

centimetre 


cm^ 


Volume of this co 


itainer 






cubic metre 




A little more than a cubic yard 


Mass 


milli^am 


mg 


Apple seed about 10 mg, grain of 
salt, 1 mg 


gram 


B 


Nickel about 5 g 


kilogram 


H 


Webster's Collegiate Dictionary 


metric ton 

(1 000 kilogramsl 


t 


Volkswagen Beetk 



METRIC PREFIXES 



Multiples and 
Submultiples 


Prefixej 


Symbols 


1 AAA f\nn 1 a6 
1 DUO 000 = 10 


mega (m^g a) 


M 


1 000 - 1 0^ 




If 


1 00 - 1 


neciO (HcK 10/ 


L 

n 


10 - 10^ 


QCKa ^OeK i) 


oa 


Base Unit 1 = 10^ 






0.1 = 10'^ 


deci (de^'I) 


d 


0.01 = 10'^ 


centi (sWti) 


c 


0.001 = 10'^ 


milli (rniH) 


m 


0,000001 = 10'^ 


micro (mTkro) 





Table 1-b 
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Table 1-a 



LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre 

I THE METRE (m) 

A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

' ' 1. Pick up one of the metre 
sticks and stand it up on the 
floor. Hold it in place with 
one hand. Walk around the 
stick, Now stand next to 
the stick. Wth your other 
hand, touch yourself where 
the top of the metre stick 
conies on you. 

THAT IS HOW HIGH A METRE IS! 



2. . Hold one arm out straight 
at shoulder height. Put 
the metre stick along this 
arm until the end hits the 
end of your fingers. Where 
is the other end of the 
metre stick? Touch your- 
self at that end. 



THATISHOWLONGAMETREIS! 
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2, 
3, 
4. 
5. 



3. Choose a partner to stand 
at your side. Move apart 
so that you can put one 
end of a metre stick on 
your partner's shoulder 
, and the other end on 
your shoulder, Look at 
the space between you. 



THAT IS THE WIDTH OF A METRE 




B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your ability to estimate in metres. 
Remember where the length and height of a metre was on your 
body, 

For each of the following items: 

Estimate the size of the items and write your estinate in the 
ESTIMATE column. Measure the size with your metre stick 
and write the answer in the MEASUREMENT column. • 

Decide how close your estimate was to the actual measure. If 
your estimate was within 25% of the actual measure you are a 
"Metric Marvel." 



Height of door knob 
from floor. 

Height of door. 

Length of table. 

Width of table. 

Length of wall of 
this room. 

Distance from 
you to wall. 



How Close 

Estimate Measurement Were You? 
(m) (m) 



Exercisel 11 



fl;;. THE CENTIMETRE (cm) 

■ There are 100 centimetres in one metre, If there are 4 metres and 
- 3 centimetres, you write 403 cm [(4x100 cm) + 3 cm* 400 cm 
+ 3cm]. 

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE 

1. Hold the metric ruler against tlie width of your thumbnail, 
How wide is it? cm 

2. Measure your thumb from the first joint to t'- 
cm 

3. ' Use the metric ruler to find the width of youi , 

cm 

4. Measure your index or pointing finger. How long is it? 
cm 

5. Measure your wrist with a tape measure. What is the distance 
around it? cm 

- 6. Use the tape measure to find your waist size. • cm 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES 

You are now ready to estimate ii'i centimetres, For each of the 
following items, follow the procedures used for estimating in 
metres. 

How Close 

Estimate Measurement Were You? 
(cm) (cm) 

1. Length of a paper 
clip. 

2. Diameter (width) 
of a coin. 

3. Width of a 

postage stamp. 

4. Length of a 
pencil. , 

5. Width of a sheet 
of paper. : 



in. THE MILLIMETRE (mm) ■ \' -Z^ 

There are 10 millimetres in one centimetre. When a measurement is V' 
2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm) 
+ 5 mm = 20 mm + 5 mm]. There are 1 000 mm in I m. 

A, DEVELOP A FEELING FOR THE SIZE OF A NELLIMETRB 



Using a ruler marked in millimetres, measure: 



1, 


Thickness of a paper clip wire;, 


mm 


2, 


Thickness of your fingemail. 


.mm 


3. 


Width of your ngemail. 


mm 


4, 


Diameter (width)of a coin. 


mm 


5. 


Diameter (thickness) of your pencil. , 


mm 


6. 


Width of a postage stamp. 


-.mm 



B, DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIItRES^ 

You are now ready to estimate in millimetres. For each of the l 
following items, follow the procedures used for estimating in ; ■ r 
metres. 

HowClosc 

Estimate Me;aurement WfereYou? 
(mm) (mm) 

1. Thickness of a 

nickel. . i,-'; 

2. Diameter (thickness) 

of a bolt. : ■ 

3. Length of a bolt. 

4. Width of a sheet 

of paper, , 

5. Thickness of a board 

or desk top. . ■ • ' _ " i 

6. Thickness of a 

button. ■ ^ 

Exercise IS 



Mm: ■ 



AREA MEASUREMENT ACTIVITIES 



Square Centimetre, Square Metre 

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE 
SAYING HOW MAN 7 SQUARES OF A GIVEN SIZE IT TAKES TO 
COVER THE SURFACE. 

I. THE SQUARE CENTIMETRE (cm^) 

A. DEVELOP A FEELING FOR A SQUARE CENTME 

1. Take a clear plastic grid, or use t' ion page 6. 

2. Measure the length and widt'i Jiuii, 5e small 
squares with a centimetre ru ii;! 



THAT IS ONIJ SQUARE CENTIMETRE! 

3. Place your fingerDail over the grid. About how many 
squares does it take to cover your fingernail? 

4. Place a coin over the grid. About how many squares 



does it take to cover the coin? 



.cm' 



Place a postage stamp over the grid. About how many 
squares does it take to cover the postage stamp? 

.2 



,cm 

6. Place an envelope over the grid. About how many 
. squares does it take to cover the envelope? 

cm^ 

7. Measure the length and width of the envelope in centi- 
metres. Length .cm; width cm. 

Multiply to find the area in square centimetres. 

. cm X cm = cm^ . How 

close are the answers you have in 6. and in 7.? 
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B. DEVELOPYOURABlUTYTOESTIMATEINSQUARr -^^^:f 
CENTIMETRES 



You are now ready to develop your ability to estimate - ' 
in square centimetres. . : 

Remember the size of a square centimetre. For each of the 
following items, follow the procedures used for estimating in , : " 
metres. 

How Close : 
Estimate Measurement Were You? ^ 

(cm^) (cm^) 



1. Index card. 

2. Book cover. 

3. Photograph. 

4. Window pane or 



desk top. 



II THE SQUARE METRE (m^) 
■' A. DEVELOP A FEELING FOR A SQUARE METRE 

1. Tape four metre sticks together to make a square which 
is one metre long and one metre wide. 

2. Hold the square up with one side on the floor to see how 
. bigitis. 

3. Place the square on the floor in a comer. Step back and 
look. See how much floor space it covfite. 

4. Place the square over a table top or desk to see how 
much space it covers. 

5. Place the square against the bottom of a door. See how 
much of the door it covers, How many squares would it 



take to cover the door? 



.m' 



THIS IS HOW BIG A SQUARE i TRE IS! 



Exercise 2: 

(continued on next.page) 



"DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
METRES 

You are now ready to estimate in square metres. Follow the 
procedures used for estimating in metres, 

How Close 

Estimate Measurement Were You? 

1. Door. • ^ « 

2. .FuU sheet of 

newspaper. 

3. Chalkboard or 

bulletin board. 

4. Floor. 

5. Wall , 

6. Wall chart or poster, , , 

7. Side of file cabinet. 



CENTMETRE GRID 



! it 



J. 
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Exercise 



VOBUME MEASUREMENT ACTIVmES 
Cubic Centiinetre, Litre, Millilitre, Cubic Metre 



I. THE CUBIC CENTIMETRE (cm^) 

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 

1. Pick up a colored plastic cube, Measure its length, 
height, and width in centimetres. 

THAT IS ONE CUBIC CENTIMETRE! ■ 

2. Find the volume of a plastic litre box, 

a. Place a ROW of cubes against the bottom of one side 
of the box, How many.cubes fit in the row? 



b. Place another ROW of cubes against an adjoining side 

of .the box, :Howjnany. rows fit inside the box 

to make one;Iayer of cubes? 

How many cubes in each row? 



How manymbes in the layenin the bottom of the 
box? 

c. Stand a ROW of cubes up against the sidfcof the box. 
How many lA VERS would fit, in the box? . 

How manyxubes in eachlayer? 

How.many cubes fit in the box-altogetha:?__«. 

THE: VOXIIME OF THE BOX IS CUBIC 

CENTIMETRES. 

d. Measure the length, width, and height of the box in 

centimetres. Length .;cm; width cm; 

height ^cm, Multiply-these numbers to fmd 

thfcvolume in cubic centimete. 



cmx 



cmx 



.cra=. 



cm' 



Are the answers the same in-c and d.? 



B, " DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES 

. You are now ready to develop your ability to estimate 
in cubic centimetres. 

Remember the size of a cubic centimetre, For each of 
the following items, use the procedures for estimating in 
metres, 

HowQose 
Estimate Measurement Were You? . 
(cra^) (cm^) 

1. Index card file : _ 

box. ... 

2. Freezer container. . 

3. Paper cl^) box. ^ ^ 

4. Box of staples. , . . _ 

11. THE LTrRi(l) 

A. DEVELOP A FEELING FOR A LITRE ^ ' 7" 

1. Take a one litre beaker and fill it with watei:. 

2. Pour the water intopaper cups, filling each as f ullias^you 
usually do, Howimany cups do you fill? 

THATlSHOWMUefllSINONEllTRE! 

3. Fill the litre container with rice. 

THATISHOWMUCHITTAKESIOFILLAONE : 
LITRE CONTAINER! 
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(continued on nex{|^j7 



:8. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES 

You are now ready to develop your ability to estimate in 
litres. To write two and one-half litres, you write 2.5 1, or 
2.5 litres. To write one-half litre, you write 0.5 1, or 0.5 
litre. To write two and threerfourths litres, you write 
2.751, or 2.75 litres. 

For each of the following items, use the procedures for 
estimating in metres. 



How Close 
Estimate Measurement Were You? 
(1) (1) 



1. Medium-size 
freezer container. 

2. Large freezer 
container. 

1 Small freezer 
container. 

?. Bottle or jt^. 

m. TBEMILLILITRE(ml) 



There ate 1 000 millilitres in one litre, 1 000 ml = 1 litre. Half 
a lita'.fi500 millilitres, or 0.5 litre = 500 ml. 

; DEVELOP A FEELING FOR A ILLILITRE 

1. Examine a centimetre cube. Anything which holds 
1 cm' holds 1 ml, 

2. Fill a l :millilitre measuring spoon with rice, Empty the 
spoon into yourihand. Carefully pour the rice into a 
small pile on a sheet of paper. 

THAT IS HOWMUCH ONE MLLILITREIS! 

3. , Fill the 5 ml spoon with rice. Pour the rice into another 
pile on the sheet of paper. 

THAT IS 5 MILLILITRES, OR ONE TEASPOON! 

4.', Fill the 15 ml spoon with rice. Pour the rice into a third 
pile on the paper. 

THATilS 15 \DLLILITRES, OR ONE TABLESPgON! 

Pl ERJg 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN MHXIUTRESv % 

You are now ready to estimate in millilitres. Follow the ■ ■ 
procedures used for estimating metres. 

HowClose 

Estimate Measurement WereYoii? : 
m (ml) 

1. Small juice can. _ ' ? 

2. Paper cup or tea 

cap.. . ' 

3. Softdrink can. „ ' , 

4. Bottle, 



IV. THE CUBIC METRE (m^ ) 

A. DEVELOP A FEELING FOR A CUBIC metre; 

1. Place a one metre square onihe floor next to the wall, 

2, Nfeasurea;metreUPthewalE. 

/ 3, Picture a box thatwouldfitiinto that space. 

THAT IS THE VOLUME OEONE CUBIC METRE! 

B, DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC metres ■ 

For'each ofithe following items, follow the estimating proced- 
• •■ ures used before, 

HowClose 

Estimate Measurement Were You? 

1. Officedesk. ^ , ^ 

2. File cabinet, r / ' . 

3. Small room. ■ ' 



Exercises K'^ 

■ ' , ■■■'0 



MASS pIGHT) MEASUREMENT ACTIVITIES 
KilogramrGratn 



The mass of an object is a measure of the amount of matter in tlie 
object. This amount is always the same unless you add or subtract some 
matter from the object. Weight is the term that most people use when 
they 'mean mass, 'The weight of an object is affected by gravity; the 
mass of an objectiis not. For exan^le, the weight of a person on earth 
might be 120 pounds; that same person's weight on the moon would be 
20 pounds, This difference is because the pull of gravity on the moon 
is less than the pii of gravity on earth. A person's mass on the earth 
and on the moon-would be the same, The metric system does not 
measure welght-iimeasures mass. We will use the term mass here. 

The symbols gram is g. 
The symbol for kilogram is kg, 
■ There are 1 000 grams in one kilogram, or 1 000 g = 1 kg, 
. Half a kilogram can be written as 500 g,or 0,5 kg, 
A quarter ofa;kilogram can be written as 250 g,or 0,25 kg. 
Two and thre^fourths kilograms is written as 2,75 kg, 

I. THE KILOGRAM (kg) 

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 

Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notice how heavy the object "feels" 
and compare it to the reading on the scale or balance. 



Mass 



1, 

../ 2, 
3, 

4. 
5, 



1, Ikilogr^inbox, 

2, Textbook. ^ 

3, Bag of sugar, 

4, Package of paper, 

5, Your own mass, 

B, DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS 



For the following items ESTIMATE the mass of the object in • 
kilograms, then use the scale or balance 'to find the exact nriass 
of, the object. Write the exact mass in the MEASUREMENT ^ 
column, Determine how close your estimate is: 

How Close 

Estimate Measurement Were You? 
(kg) (kg), 



Bag of rice. 

Bag of nails. 

Large purse or 
briefcase. 

Another person, 

A few books. 
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(continued on next page);; 
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TEMPERATURE'MEASUREMENT ACTIVITIES 
Degree Celsius 



I. DEGREE CELSIUS ("C) 
, Degree Celsius (°C) is tiie metric measure for temperature, 

A. DEVELOP A FEELING FOR DEGREE CELSIUS 

Take a Celsius thermometer, Look at the marks on it, 

1. Find 0 degrees. 

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) 
. WATER BOILS AT 100 DEGREES CELSIUS (100°C) 

2. Find the temperature of the room, °C, Is the 

room cool, warm, or about right? 

3. Put some hot water from the faucet into a container. 

Find the temperature. °C. Dip your finger 

quickly in and out of the water. Is the water very hot, 
hot, or just warm? 

4. Put some cold water in a container with a thermometer, 

Find the temperature^ ^ °C. Dip your finger into 

the water. Is it cool, cold, or very cold? 

5. Bend your arm with the inside of your elbow around the 
bottom of the thermometer. After about three minutes 
find the temperature, "C. Your skin tempera- 
ture is not as high as your body temperature. 

NORMAL BODY TEMPERATURE IS 37 DEGREES 
CELSIUS (37°C). 

AFEVERIS39°C. 

_ _ ^ ...AVERYHIGiFEVER^ 



B, DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is, Then measure and write the MEASURE' 
MENT. See how close your estimates and actual measure- 
ments are. 

How Close 

Estimate Measurement Were You? 

rc) Co 

1. Mix some hot and 
cold water in a 
container. Dipyour 
finger into the 

water. ■ 

2. Pour out some of 
the water. Add some 
hot water. Dipyour 
finger quickly into 

the water, , 

3. Outdoor tempera- 
ture, 

4. Sunny window sill. , 

5. Mx of ice and water, 

6. Ten^)erature at 

floor, . 

7. Temperature at 

ceiling. 
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Exercise 5 



UNIT 




OBJECTIVES 

The student will recognize and use the metric 
teims, units, and symbols used in this occupa- 
tion. 

• Given a metric unit, state its use in this 
occupation. 

• Given a measurement task in this occupa- 
tion, select the appropriate metric unit 
andTneasureraenttool. 



. |UGGESTED TEACHING SEQUENCE 

1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Discuss with students how to read the 
tools. 

3. Present and have students discuss 
Information Sheet 2 and Table 2. . 

4. Have students learn occupationally-related 
. metric measurements by completing 

Exercise 6 and the appropriate Exercise 7, 



5. Test performance by using Section A of 
"Testing Metric Abilities." 



METRICS IN THIS OCCUPATION 

Changeover to the metric system is under way, Large corporations se4\^}1 using 
metric measurement to compete in the world market, The metric system ia- H^n used in 
various parts of industrial and scientific communities for years. Legislation ^l^ti in 
1975, authorizes an orderly transition to use of the metric system. As :bustie*6it^ind 
industries make this metric changeover, employees will need to use me'.tictneasHt^ent 
in job-related tasks. 

Table 2 lists those metric terms which are most commonly used in this Ci-, )iiiion. 
These terms are replacing the measurement units used currently. What kinds . 
related tasks use measurement? Think of the many different kinds of meaa»«fVieR „s you 
now make and use Table 2 to discuss the metric terms, which replace them. S^^i 3u 
can add to the' list of uses beside each metric term, 






Qutntlty >' m 


Symbol 




Length 






fila^,ptota,:l||P»i.iiiMiiliiii,',pi^, nutgiin, 
QaifiMh, riHH—i^liwaiiiing. tabe lize 




cn 


M film,* pilnti]»pK^3fDUt, muking iheet* 
^||u;e,Rubyltth,ieiMe 


1 
1 


L 


S 


bdit dry powders and ooooeDtratei, pliable 
adhesive 




kit 


ihn (weight) oleqiqnnent, nmMj 


Volume/Capacity 




m1 

QU 


Speays, India iDk,iaier^ alcolu^pibber 
ceffient, wax, paints 


i 

I 




1 


Dmloping, fixing, h)fo solotioni; bub 
deieloping tanks andtrayi^' 


t 






Developing tanks nd trays*' 


hettuie 




kPa 


Air pressure and^^ettum settiofi 


Temperature 


llpte Celsius 


«C 


Room temperatiQi; solution temperature, 
adhesive wax coifiog machine temperature, 

flnhftiAilni htiMi iMnfflAHlilvA 


DOutions/Concentrates 


iBlSitiM per:Iitre 


nd/l 


Diluting rubber cerienti mixing lolutioos 


jMif^r litre 




Mixing dry powders or cryttab to liquids 


Application rates 


niOQitM per square metre 
fgwipensquarenetre 


t 

• 1 2 


Estunating materials needsd^and applying 
materials 



'Either centimetres or millimetreftmvteBed. A final Vision has not been nude by U.S* manutacturers. To obtain currot informitioii, 
contact the National Association of:fli««p|^ Manukturers. 



''Capacities of tanks, trays, and wMttsmbe given either in terms of liquid capacity (millilitres and Utrei) or in terms of cubic volume 
(cubic centimetres) of the inside space^ ^ ^ 
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Tabie2 



To pweyoufaicticeiiith metric units, first • <iinatet.he.tee£Btaire- 
ments of the itmflifcelow. irite down your best m nexi tcothe^item. 
Then actually jaseasare the item and write down y rat answers using the 
correct metricfsytnaols. . Themore you practice,^int; easieriit will he. 



Length 
1. Pak' 



2. HandspBE 



3, Your height 



4. Faceofiiarge!type 



5. Spacingibetween linesiof type 



6. Height of drawing table 



%. Speedball pen point width 



8. Dia of proportional scale 



9. Lengtliiof"T"sipare 



Area 

IQ Sheet of paper 



II. 



Drawing-board top 



12. Floor space for 
composing room 



13. Sheet of mountingiboard 



i'4r-A-photo 



Volume/Capacity 
15, SmallMe 



Actual 





Estimate 




16, Masuring cup (metric) 






17, laifcinlt bottle 






1£, Mer cement contaioer 






19, Jffisftempra color 






20. JQiofisdrum 






21, Sinaillbox or package 






22, Safety can ■ 






Mass 

23, Ream of paper 






24, mm 






25, yonsElf 






26. BoBitofwax 






27, ifcof water (net) 






■I qusBtity of tracing 
28., ;P®er 






Tempei:atU!F,e 

.29. Roonritemperature 






;30. ..Outside tempesature 






31. Hot tap water 






32. (Joldi^ water 
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Exacise 6 



It isamportant to know whst metric measuremeaiE to use. Show 
mliat meewiement to use in the following situations, 



11 :Diiuting rubber cement; 



:l£.iLeugthofroO of paper 








9 Wirfth nf trim nr hlppri area 




X DimpnQinnQ nf a rlin-nut or 

adhesive image 




4. v^anuiy 01 Gevejoping soiutian 




5. Quantity of drawingfluid 




6. Lensth ofaroUoftsanspaient 
tape 




7. Width of pressure seamtive chart 




8* Temperature: of iiefng^ 




9. Width ofgrippermar^ 




10. Volume?Bf developer for filling 
■photo-type printer 




11. Developer solution for process 
camera 




12. Mixing rate to prepareajeieloper 
solutions from powdeisd chemicals 




13. Ordering dry powder forelectro- 
static image carrier prooassoi 





16. .Dimensions of illustration board 



17. Height and width of adhesive 
letters 



18. Quantity of press ink 



19. India ini{ or drawing fluids 



20. Ordeang rubber bands 



21. Airiffissure settings on 
equipment 




Exercise? 

(Copy Preparation) 



LAYOUT WITH METRICS 

It is important to bow what metric measurement to use. Show 
' what measurement itD use in the following situations. ' 



1. Length of p^er cutter bar 



2. Dimennionsrof acetate sheet 



3. Height of transfer letters 



4. Application: rate for acrylic 



5. Width of margins on magazine 
or poster layout 



6. Width of trim or bleed area 



7. Dimensioas of large size poster 
board 



8. Volume ol solution in develop- 
ing twy 



9, Mass of a;.quaBtity of cotton 



10. Mass of a.boEof rubber bands 



11. Volume of liquid in a liquid 
soap container 



12. Dimensions of a photograph 



13. Width oHthogaph tape or 
othertape 



14. Dimensions of a section of copy 
— in-a-comprehensive-layout 



15. Dimensions of largest letters 
in a layout 



16. Dimensions of one piece of 
artwork on a layout 



17. Capacity of developing tanks 
and trays 



18. Volume of liquid in a can of 
spray 



19. Quantity of ink 



20. Application rate of ink 



21. Dilution of liquid developer con- 
centrate for photo-type printer 



22. Dilution rate for powdered fixer 




Exercise? 

(Layout and Design) 



CQMPOSmON WITH METRICS 

It is important to know what metric measurement to use. Sliow 
what measurement to use in the following situations. 



1. Length of master 



2. Width of master 



3. 



4. Mass of an image carrier 



5. Mass of a box of presensitized 



earners 



6. Volume of a camera/processor tanic 



7. Length of copyboard 



8. Width of rubber blanket 



9. Application rate of press inic 



10. Application rate of liquid developer 



11, Thickness of paper 



12. . Thickness of , emulsion on image 
master 



13. Mass of lithographic stone 



14. Temperature of photographic 
processing solutions 



15. Temperature of refrigerated 



16. Mass of a Ludlow press 



17. Margin width 
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ERIC 



18. Gripper width 



19. Capacity of phototype printer tanks 



20. Pressure or vacuum settings 



21 . Dilution rate for mixing liquid 
developer and water 



22. Dilution rate for mixing fixer 
crystals and water 




Exercise? 

(Type Composition) 



UNIT 




OBJECnVE 

The student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

1. Make available the Information Sheets 
' (3 - 8) and the associated Exercises 

(8 -14), one at a time, 

2. . As soon as you have presented the 

Information, have the students complete 
each Exercise. 

3. Check their answers on the page titled 
, ANSWERS TO EXERCISES AND 

TEST. 



ir"Test performance by using Section B of" 
"Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 






2 3 4 5 6 



1 I 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-te.ith of a centimetre). This means that 
7 mm =0.7 cm, so 57 mm =5cm + 7mm ' 
= 5cm+0.7cm 

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm.., 



Now measure the paper clip. Itis34mm. Thisisthesame.as3cm + • 
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm 

34 mm =-3 cm + 4 mm 

= 3cm+0.4 



.mni. Since each 



,cm, So.the paper clip is 




Information Sheet 3 



Now you try some. 

a ) 26mm = 
b..)-583.mm-- 



. cm 
-cm- 



c) 94mm=. cm 

d ) 680mm = /^n 



e) 132mm = _ 

■•-f-)-'802-mm-=~:: 

g) 1 400mm =. 

h) 2307mm 



cm 



. cm 
cm 
cm 



Exercises 
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If Metres, Centimetres, and Millimetres 

There are 100 centimetres in one metre. Thus, 



2in« axlOOcm" 200cni, 
3m» 3xl00em» 300cm, 
8in« 8xl00cin« 800cm, 
36m«36xl00cm = 3600cm, 

There are 1 000 millimetres in one metre, so 

2m« 2xl000nm« 2000mni, 
3m* 3xl 000mm» 3000mni, 
6m« SilOOOmni' 6 000nira, 
■ 24 m " 24 x 1 000 mm = 24 000 nun. 

From your work with decimals you should know that 

one-half of a metre can be written 0,5 m (five-tenths of a metre), 
one-fourth of a centimetre Cun be written 0.25 cm 
■ (twenty-five hundredths of a centimetre). 

This means that if you want to change three-fourths of a metre to 
millimetres, you would multiply by 1 000. So 

0.75 m' 0.75x1 000 mm 

. j^xlOOOmm 

1000 
= 75x 100'"'" 

= 75x10 mm 

■ 750 mm. This means that 0.?5m = 750 mm, 



Information Sheet 4 



Fill in the following chart. 



Millilitres to Litres 

There are 1 000 millilitres in one litre. This means that . 

2 000 millilitres is the same as 2 litres. 

3 000 ml is the same as 3 litres, 

4 000 ml is the same as 4 litres, 
12000 ml is the same as 12 litres. 

Since there are 1 000 millilitres in each litre, one way to change railli' 
litres to litres is to divide by 1 000. For example, 



Or 



1000 

1 000 ml »-fooo''tf«-llitf«' 

2000 ml litres '2 litres, 

And, as a final example, 
28000 

28000 ml ' -jg^ litres = 28 litres. 

What if something holds 500 ml? How many litres is this? This is 
worked the same way. 

500 ml ='y||g litre ' "'S litfe (five-tenths of a litre ), So 500 ml 
is the same as one-half (0.5) of a litre. 

Change 57 millilitres to litres, 

57 

57 ml litre = 0.057 litre (fifty-seven thousandths of a 



Information Sheet 5 

Now you try some. Complete the following chart. 



42 



.metre 


„centime.tre__ 


.millimetre. 




"miUilitref"' 
(ml) 


Efcs 
(1) 


m 


cm 


mm 




1 


100 


1000 


3000 


3 


2 


200 




6000 




3 








8 


9 






1-1000 








5 000 




2S' 


74 






300 


0.3 


0.8 


80 




700 




0.6 




600 




0.9 




2.5 


25 


250 








148 




0,47 




639 




275 





.... "^'-Sn. ■ 
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Exercise 9 



■ ■Exerclsft10;.g 



Litres to Millilitres 

What do you do if you need to change litres tc millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml, 



So, 



2 litres' 2 x 1 000 ml = 2 000 ml, 
7 litres = 7 x 1 000 ml 7 000 ml, 
13 litres =13 x 1 000 ml =13 000 ml, 
0.65 litre " 0.65x1 000 ml = 650 ml. 



Now you try some. Complete the following chart. 



Information Sheet 6 



litres 
1 


milUlitrei 
ml 


8 


8000 


5 




46 






32000 


0.4 




0.53 






480 



Exercise H 



Grams to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the same as 2 kilograms, ' 
5 000 g is the same as 5 kg, 
700 g is the same as 0.7 kg, and so on. 

To chang e from grams to kilo grams, you use the same procedure for 
changing from millilitres to litres. 



Try the following ones. 



Information Sheet 7 



g 


kiloinnis 


4 000 


4 


9000 




23000 






8 


m ■ 




275 





jrams to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 kg= 4 xlOOOg= 4 000g, 
23 kg = 23 xl 000g = 23000g, 
0.75 kg = 0.75 xl 000 g= iSOg. 



Complete the following chart. 



information Sheet 8 



kilognnis 
kg 


grams 
g 


7 


7000 


11 






25000 


0.4 




0.63 






175 



Exercise 13 



Changing Units at Work 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to- 
metric equivalents by completing these statements. 



a) 500cmoflithotapei8 _ 

b) 260 ml of solution is „ 

c ) 30 cm glass stirring rod is , 

d) 2500goffixercrystal8is. 
c ) 120 mm photo is, 



f ) 0.25 litre 'of rubber cement is , 

g) 2cmSpeedballpenis 

) 2.5 cm sable brush is 

_L)iL5Jitre.ofJndia.inkjs_ 



j ) 10 m roll of lithographers tape is . 
k ) 50 m roll of cellophane tape is 

1 ) 300 mm of tracing paper is 

m) 5 cm lettjr height is 

n ) 0.5 cm letter thickness is 

0 ) 900 mm poster board is 

P)24cm of type copy is. 



m 

1 

mm 

H 
cm 

ml 

mm 

mm 

-mU 



q) 500 got' dry powder is 
r ) 1 000 kg of type metal is. 



cm 
cm 
cm 
mm 
mm 
cm 
mm 

kg 
t 



Exercise 12 
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OBJECTIVE 

The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation. 

• Given metric and Customary tools, 
"• instruments, or devices, differentiate 

between metric and Customary, 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 

• 20% and measure to the accuraig> 
requiredibytheitask. 

^SUGGESTEDirEmNG SEQUENCE 



1. 



Assembfejnetm:and Customary mear 
suringtoilkaiiidevices (rules, scales, 
"Cthennaneter, wrenches, micro- 
meter, veawricalipers, feeler gages) 
and disph^In^separate groups at learn- 
ing stations; 

Have students examine metric tools and 
instruments for distinguishing character- 
istics and t Dm pare them with Customary 
_to.ols.and>.str.uments. : 



3. Have students verbally describe charac- 
teristics. 

4. Present or make available Information 
Sheet 9. 

5. Mix metric and Customary tools or 
; equipment at learning station. Give 

• students appropriate Exercises 15 and 
16. 

6. "Test performance by using Section C 
:vv;of.'.'Testing Metric Abilities." 



SELECTING AND USING • 
METRIC INSTRUMENTS , TOOLS AND DEVICES 

Selecting an improper tool, misreading a scale, or misinterpreting figures can result in 
improper forms, damaged materials, or mjury to self or fellow workers. For example: The 
weight markings on a new German-built offset press were read as 2000 lbs. instead of 2 000 
kilograms (4400 lbs.). The press was placed on a 1 ton elevator. The'elevator slowly sank 
to the basement instead of lifting the.press to the third floor. Much time and money was • 
lost. Here are somejuggestipns: , ; _ :„.;..„...,.,.;.. 

1. Find outin advance whether Customary or metric units, tools, instruments, or 
; v products are needed for a given task. 

2. Examine the tool or instrument before uji :. J "t. 

3. The metric systemisaidficimal system. Locklor units marked off in whaifi: 
numbers, tens or-tenths^iiundreds or hufldredths. 

4 Look for Mtric gmbols on the tools o|gages:such as m, mm, kg, g, kPa. 

5. Look for decimalifractions (0.25) or decimal mixed fractions (2.50) rather: 
than common fractions (3/8). 

6. Some products may havea special metriesymbol such as a block M to show 
ihey are metric, 

7. Don't force adjustments, gages, ordevices-which are not working properly. 

8. Practice selecting and using tools, instruments, and devices. 
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:1nfprmati(Mi:|liei^ 



*l^,;"','l;;'.T-)''" 



g,;;, ; ' Practice and prepare to demonstrate your ability toMentify, 



below." Yoil'should be able to use the.nieasurement tools to the appro- 
l^f ?i priate precision of the tool, instrument;. or task. 

f;-— ^ ■ 

;v i , Detennine margins and type area ota p^, 

■. . . 

|gV 2." Compute the type area of 16 pages, 

, 3. Del«rmine the proper layout for a rulediorm. 

T^"'''.'.'^ ' " ■■ ■■ ■■ 

C; ,4. Jstablish page margins and determine number of lines:that 
^i 'C 'acan be used for type of a given size. 



. -. 5. Compute the reduction of a photo by aiormula and by tlie 
; ■ ^diagonal line method. 

6. '..Compute the mass of 1 gal. of rubber cement. 

7. -Check copy preparation area for correctibemperatuierand 
r - relative humidity. ; 

8. iDetermine the spacing of lines on a rulediform according to 
customei specifications. 

i:, 9. Prepare paste-up and indicate trim. 

: 10. Determine the number of lines to be drawn for a business 
form. 

11. Measure the layout area for a computer key punch card. 



12. Determioe the amount of wax needed to operate a wax coater. 

13. -Determine the amountof overlay material needed for two 
tcoiorlayout. 




Forthe tasks below,; estimate the metric measurement within ;20% : 
of actual nieasureraentrandweify the estimationibyaneasuring to 
within 2% of actual measurement. 



1. Measure of a line of type 



2. Glass areaof a light table 



.3. Work area' required for.copy 
preparation 



4, Volume of a partly, full bottle of 
rubber cement 



5. Mass of ream of layout sheets for 
full-size press sheet 



6. Spacing of columns on ruled form 



7. Paste-up.in centimetres: 
a, Length 



b. Width 



8. Dimensions of piece of illustration 
board: 

a, Length 



b. Width 



9. Dimensions of afhoto: 
a. Length 



b. Width 



Estimate 



Verify 
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Exercise 15 

(Copy Preparation) 



Exercise 16 

(Copy Preparation) 



iVHICH TOOLS R)R THE JOB? 




MEASURING UP IN LAYOUT AND DESIGN? 



; ' Practice and prepare to demonstrate your ability to identify, 
; :Scfec(,:flnd Kse metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or task. 


For the tasks below, estimate the metric measurement to withm , ■ 
20% of actual measurement, and verify the estimation by measuring 
to within 2% of actual measurement. 




Estimate 


Verify 


1. Determine horizontal and vertical center lines of a sheet of 
mounting board. 

2. Estimate the:cost of ten pieces of Ulano Rubylith, 560 mm x 
425mm. 

3. Calculate the shipping mass of an amount of rubber cement. 

4. Estimate the capacity of a waxer fountain. 

5. Space register marks in even thirds of the layout, 

6. Find the volume of a carton of wax cakes. 

7. Determine the proper layout for a ruled form. 

8; Check layout Jffiiidesign area for correct temperature and 
relative humidity readings. 

9. Set compass to draw a circle 180 mm in diameter. 

10. Determine the various sizes of type styles available from a 
headBner. 

11. Determine the justification for aligning a right hand margin. 

12. Determine proportional spacing for a poster. 


1, The longest side of a triangle 






2. Surface of the drawing table 






3. ASpeedballpen2cmwide 






4. A lettering guide for 25 mm 
letter hei^t 






5. A 50 mm margin on a layout 






6. Dimensions of a photo for a 
layout 




- 


-7. Mass of a package of tracing 
paper 






8. Capacity of a bottle of drawing 
ink 






9. Replenish photo-type printer 
developer 






10. Area required for layout and 
design operation 














— tlr-Volumrofw-yearlab'supply— 


r- 


> ... „ „ 


12. Select a 10 mm wide sable brush 






13. Determine the amount of photo- 
type print developer in a partly 
filled bottle : 
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Exercise 15 

(Layout and Design) 



ExerclselB 



|iHICHTOOI£F0RTHEJ0B? 




MEASURING UP INTOE COMPOSITION 



r I ' ■ Practice and prepare to demonstrate your ability to identify, 
p;'-se&ct, and use metric-scaled tools and instruments for the tasks given 
: below. You should be able to use the measurement tools to the appro- 
i; ; , priate precision of the tool, instrument, or task. 

li Determine mass of type lead in customer order. 

, 2. Check metal crucible for correct temperature. 

. 3. Space type pages for imposition. 

; 4. Find ihe amount of photoprint paper required for a photo- 
composition order. 

5. Establish margins, line measure and type area for page size. 

I 6.; Determine number of type characters per page of pre- 
determined type size and line measure. 

; ■ 7. Estimate the volume of a one-year supply of developer 
-• for phototypesetter composer. 

8.-' Determine volume of activator in marked bottle for each batch 

I processor. 



1 9. Find the volume of liquid remaining in a partly filled bottle 
or jug. 

10. Find the application rate for a compound used in composition. 

11. Determine the mass of an electric typewriter. • 



12. Measure the width and length of preprinted artwork for a 
chart or graph. 

13. Measure the temperature of a type composing room. 



For the tasks below, estimate the metric measurement to within^ 
20% of actual measurement, and verify the estimation by measuring 
to the precision of the tool. 



1. Amount of white space on i 

CO 



2. Volume of solution needed to fill 
a phototype printer tank 



3. Area of a drawing board of a light 
table 



4. Length and width of a headliner strip 



5. Temperature of: 
a. Room 



b. Outside 



6. Length of composing stick 



7. Capacity of a solvent can 



8. Length and width of a type form 



9. Mass of an electric typewriter 



10. Margin measurements for a twO' 
215 mm by 280 ram layout 



Head 



b. Gutter 



c. Inner 



d. Outside 



Estimate 
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ixmse 15 

(Type Composition) 



Verify 



Exercise 16 

(Type Composition) , 



.1 w: 



OBJECTIVE 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
■ ment, find the metric (or Customary) 

equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESraD TEACHING SEQUENCE 

1 . Assemble packages and containers of 
materials. 

2. Present or make available Information 
Sheet 10 and Table 3, 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 

4. Test performance by using Section D of 
"Testing Metric Abilities," 



METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two systems. When a close equivalent 
is needed, a conversion table can be used to find it, Follow these steps: 

1. Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. 

3. Read the equivalent(s) from the next column. 

Table 3 on the next page gives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents, Table 3 can be used with Exercise 
17, Part 2 and Part 3. 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.'* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol * means "nearly equal to." 



1cm* 0.39 inch 


1 inch * 2.54 cm 


lml*0.2tsp 


ltsp*5ml 


lm*3.28feet 


1 foot ^ 0.305 m 


1ml* 0.07 tbsp 


ltbsp*15ml 


lm*l,09 yards 


1 yard ^ 0.91 ffi 


ll«33.8floz 


lfloz*29.6ml 


lkm*0.62.mile 


,^ 1 mile 1.61 km 


1 1 « 4.2 cups 


1 cup* 237 ml 


Icm^ *0.16sqin 


• l'sqin*6.5cra' 


ll«2.1pts 


Ipt* 0.471 


Im^^lO.Ssqft 


lsqft^0.09ra^ 


11* 1.06 qt 


lqt*0.95l 


Im^ *l,2 sqyd 


Isqyd'^O.Sm^ 


11* 0.26 gal 


1 gal* 3.791 


1 hectare * 2.5 acres 


1 acre 0.4 hectare 


1 gram* 0.035 02 


loz*28.3g 


1 cm^ 0.06 cu in 


lcuin=*16,4cm^ 


1kg* 2.2 lb 


lib* 0.45 kg 


lm^*35.3cuft 


leu ft 5: 0.03 m' 


1 metric ton * 2205 lb 


1 ton* 907.2 kg 


lm^^l,3 cuyd 


lcuyd*0,8m^ 


IkPa* 0.145 psi 


1 psi* 6.895 kPa 



^Adapted from Lti's Mmm Metric. A Teacher's Introduction to Metric Memremnt. Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215, 1975, 
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CONVERSION TABLES 



MILLIMETRES TO INCHES 



nun 


Inchei 


nun 


Inchfifl 


mm 


Inches 




uivun 




miti 

liUIJ 


incnes 


mm 




mm 


locnss 


mm 


100 


3.93 


10 


0.39 


1 


0.04 


0.1 


0.004 


1 


25.4 


0,1 


2.54 


.01 


0.254 


.001 


0.026 


200 


7.87 


20 


0.79 


2 


0.08 


0.2 


0.008 


2 


50.8 


0,2 


6.08 


.02 


0.508 


.002 


0.050 


300 


11.81 


30 


1.18 


3 0.12 


0.3 


0.012 


3 


76.2 


0.3 


7.62 


.03 


0.762 


.003 


0.076 


400 


15.74 


40 


1,57 


4 


0.16 


0.4 


0.016 


4 


101.6 


0.4 


10.16 


.04 


1.02 


.004 


0.102 


500 


19.68 


cn 


1.97 


5 


0.20 


0.5 


i\ Ann 

0.020 


5 


127.0 


0,6 


12.70 


.05 


1.27 


.006 


0,127 


600 


23.62 


60 


2.36 


6 


0.24 


0.6 


0.024 


6 


152.4 


0.6 


16.24 


.06 


1.52 


.006 


0.152 


700 


27.56 


70 


2.76 


7 


0.28 


0.7 


0.028 


7 


177.8 


0.7 


17,78 


.07 


1.78 


.007 


0.178 


800 31.50 


80 


3.15 


8 


0.31 


0.8 


0.031 


8 


203.2 


0.8 


20.32 


.08 


2,03 


.008 


0,203 


900 


36.43 


90 


3.54 


9 


0.35 


0.9 


0.035 


9 


228.6 


0.9 


22.86 


.09 


2.29 


.009 


0.229 


1000 mm oil m 


= 39.37 in. 












10in.= 


254 mm; 12 in. or 1ft, = 304 


8 mm or 30.48 cm 





INCHES TO MILLIMETRES 



METRIC TYPE SIZE 

The present system of measuring type size by points and picas is difficult to use. New methods based on fractions of millimetres are being consideted, No decision 
has been made. When a decision is made, it will take a long time to change to the new sizes because equipment now in use will be used for some time. 

A metric type system was proposed by S, J, Heden of Stockholm, Sweden in December, 1969. 

The Heden system* proposes a unit called "d" for measuring type size. One "d" is defined as 0.1 of milmetre. Unit "d" is used to qiecify type size, body size, line 
spacing and width of margins. With the Heden system, type size would be indicated by a two-number code. The first number gives the maiostroke size; the second number 
gives the body size. For example, the symbol 35/48 would mean: a mainstroke of 3.5 mm and a body size of 4.8 mm. 



type size in "d" 

35/48 

45/60 

60/75 

75/100 

90/130 



type size in points 

14 
18 

24 

30 



To find the body size in points, multiply the first number (mainstroke "d" 8L2e) by 4. 
Using the Heden system, calculation of line widths and text lengths would be much simpler. 

The British* have proposed a metric type size system very similar to the Heden method except that type height, character depth, and line spacing would be based on 
..a,Httito£,measurement.of.0.025.nm Iwenty-two prefened type sizes were proposed, ranging from l,75 mm to 9^^ — - 

*The8e two systems ate described in greater detail in Going Metric Mh Tl\e US Printing Industry, pp. 90>94 (see References). Check with your professional 
organization for the current status of these proposed standards. 
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Table 3 



ANY WAY YOU WANT IT 



1. 



.You are working in a pphics company. With the change to 
metric measurement some of the things you order, sell or use 
are marked only in metric units. You will need to be familiar 
with appropriate Customary equivalents in order to commu- 
nicate with customers and suppliers who use Customary units, 
To develop your skill use the Table on Information Sheet 10 
and give the approximate metric quantity (both number and 
unit) for each of the following Customary quantities. 



Customary Quantity 



a) 4 qts. of rubber cement 



b) 3/4 b. lithography tape 



c) Ipt. of developer 



d) one-gallon can 



e) lib. of fixer crystal 



n 2 fl.oz. of acrylic paint 



i) 8 fl.oz. of photo-type 
printer developer 



1 in. Speedball steel brush 



* ) 2 m.sticit-on letters 



j ) 12in.sheetofRubylith 



k) 3yd.rollofchaiting tape 



' ) 2 oz. of pliable plastic adhesive 



m) 2 in. wide image master 



^) 2 lbs. of pliable plastic adhesive 



4 in. burnisher 



p) 6 oz. of dry chemical 



Metric Quantity 



2. Use the conversion tables from Table 3 to convert the following: 



a) 210mm«_ 

b) one-half inch letters = 



in. 

ram letters 



c) 16in.x24in.«. 

d) 610 mm = 



mmx. 
in. 



mm 



3, Complete the Requisition Form using the items listed, Convert 
the Customary quantities to metric before filling out the form, 
Complete all the information (Date, For, Job No., etc.). 
Order the following pphics supplies: 

a) Four pts, of rubber cement 

b ) Two 3 fl. 07,. jars of black drawing ink 

c ) One roll of litho tape 3/8 in. wide 

d) 2 lbs. of adhesive wax 

e) One pack of 2 in, paper type letters 



REQUISITION 



Date 



For 



Job No. 



Date Wanted 



Deliver to 



QTY 



UNIT 



. ITEM 



-Requested-by-~ 
Approved by 
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Exerclse l? ■: 



SBCnONA 

I Om kilof im Is ibout the tun 
o(i; 

(A| Rickd 
(B| appleseed 

(C] huUm 

(D) Volkawag«n 'Beetle' 

1 A iquare metre is about the 
eniof: 

I A] this sheet of paper 
(B] actfdtibletop 
(C| a bedspread 
[Dl a postage stamp 

3. The matt of a carton of rubber 
cement is me^aured in: 

[A] kflograms 

[Bl cubic metres 

(C| milliUttes 

[D] centimetres 

4. Small quantities of liquids are 
nieasurediu: 

[A] centimetres 

[B] kilograms 

[C] millilitres 
[C] cubic metres 

5. The size (width ) of a roll of 
fibn is measured in: 

[A] kilograms 

[B] millilitres 

[C] millimeires 



6. Type and line spacing is 
measured k\ 

[A] oentimettes 

[B] miDilities 

[C] milligrams 

[D] millimdbes 

7. The correct way to write twer^ty 
grams is: 

(A) 20 ^ms 

(B) 20 Gm. 

(C] 20 g. , 
(Dl 20 g 

8. The correct way to write twelve 
thousshd millimetres is: 

[A] 12,000 mm. 

[B] 12.000 mm 
(CI 12000mm 

(D] 12000 mm 

SECTION B 

9. A layout 60 centunetres wide 
also has a width of: 

[A] . GOOOmiUimettes 

[B] 0.6 millimetre 

[C] 6 millimetres 

[D] 800 millimetres 



10. 760 millilitres of rubber cemeut 
istheaameas: 

[A] .075 litre 

[B] 0.7Slitre 

[C] 7,5 litres 
[Dl 7 BOO litres 

SECTION C 

11. For measuring millimetres you 
would;U8ea: 

[A] ruler 

[B] scale 

[C] pressure gage 
(DJ . measuring cup 

12. For measuring miQilitres you 
would use a; 

[A] ruler 

[B] measuring cup 

[C] scale 
[D] 



[D] kilometres 
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TESTING METRIC ABILITIES 



18. For mmAx4 kflopami you 
would tiled: 



[A] 

[B] themometer 

[C] ruler 

[D] scale 

14. FormeaiuringCeliiusyou 
woulduiea: 

[A] ruler 

[B] themometer 

[C] BCflle 
ID] 



16. Eitinite the ienfth of the liat 
segment b«lo»: 
I ^ 

(A I 23 pm 

|B| 6 centimetre) 

(C| 40niilliitietre( 

(D) Hpucali 



SECnOND 

17. The metric unit for maia which 
replaces the ounce is: 

[A] milligram 

[B] gram 

[C] pascal 
[C] mmOitre 

18. The metric unit for liquid measure 
which replaces the fluid outwe is: 

[A] mOlHitre 

[B] litre 

[C] gram 

[D] hectare 

19* The metric unit for liquid measure 
which replaces the gallon ii: 

[A] kilogram 

[B] gram 

[C] IcfloUtre 

[D] litre 



20. The equivalent of 290 m is: 

[A] lUlin, 

[B] 29.32 i£i. 

[C] 12,00 in. 

[D] 7.87 in. 

21. The equivalent of 610 mm is: 

[A] ^24 in. 

[B] 121n. 

[C] 8 1/2 in. 

[D] 18 in. 



16. Estimate the length of the line 
segment below: 



(A) lOmilliinstres 

(B] 4 centimetres 

(C] 4paicals 

(D) 23mi0igrsms 



Use this conversion table to 
aniwen 



nun . 


in. 


... nun 


in.. 


100 


3.94 


10 


0.39 


200 


7.87 


20 


0.79 


300 


11.81 


30 


1.18 


400 


16.74 


40 


1.67 


500 


19.68 


60 


1.97 


^600_ 


^23.62, 


6o:», 


M^2*S6^ 


700 


27.56 


70 


2.76 


800 


31.60 ; 


80 


3.16 


900 


35.43 


90 


3.64 
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TESTING METRIC ABILITIES 



ANSWERS TO EXERCISES AND TEST 



EXERCISES 1 THRU 6 

The answers depend on the items 
used for the activities. 

EXERCISE? 

Currently accepted metric units of 
measurement for each question are 
shown in Table 2. Standards in each 
occupation are being established 
now. 50 answers may vary, 



Exercise 10 



Exercise 13 



EXERCISES 

a) 2.6 cm 
b) 58.3 cm 

c) 9.4 cm 

d) 68.0 cm 



e) 13.2 cm 

f) 80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



EXERCISES 9 THRU 13 

Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



metre 


centimetre 


millimetre 


m . 


cm 


mm 


1 


100 


1000 


■""2" 1 


200, 


(2 000) 


3 


mr 


(3 000) 


9 


(900)" 


(9 000) 


(5) 


(500) 


5000 


74 


(7400) ■ 


(74 000) 


0.8 


80 


(800) 


0.6 


. . .(60) 


600 


(0.025) 


2.5 


25 


■ (0.148) 


(14.8) 


148 


3ML 


^ J39 






millilitres 


btres 


ml 


1 


3 000 


3 


6 000 


(6) ' 


(8 ODO) 


8 


114 000) 


(14) 


(23 000)" 


■S2 ' 


300 ' 


r 0.3 


700 


(0.7) 


(900) 


0.9 


250 " 


(0.2S) 


(470) 


0.47 


275 


(0.275) 


Exercise U 


litres 


millilitres 


1 


ml 


8 


8 000 


5 


(5 000) 


46 


(46 000) 


(32) 


32 000 


0,4" 


(4()0) 


0,53 


(530) 


(0.48) 


480 


Exercise 12 


grams 


kilograms 


g 


kg 


4 000 


4 


--TOOO- 




23 000 


(23) 


(8 000) 


8 


300 


(0.3) 


275 


(0.275) 
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allOgTains 

kg 


g 


7 


7 000 


11 ' ' 


(11 000) 


(25) 


25 000 


0.4 


(400) 


0.63 


(630) 


(0.1751 


175 



Exercise 14 



a) 


5m 


j ) 1000 cm 


b) 


0.251itie 


k ) 5000 cm 


c ) 


300 mm 


I ) 30cm 


d) 


2.5 kg 


m) 50 mm 


e) 


12 cm 


d) 5 mm 


f) 


250 ml 


o) 90cm ■ 


g) 


20 mm , 


p) 240 mm 




25 mm 


q) 0.5 kg 


i ) 


500 ml 


r) It . 


EXERCISES 15 AND 16 



The answers depend on the 
items used for the activities. 



EXERCISE 17 
Parti. 

a) 3.8 litres 

b) 1,905 cm 

c) 0.47 litre 

d) 3.79 litres 

e) 0.45 kg 
-i-)-59:2-ral'- 

g) 236.8 ral 

h) 2.54 cm 



5.08 cm 
30.48 cm 
2.73 m 
56.8 g 
5.08 cm 



10,16 cm 
169.8 g 



Part 2. 

a) 8.26 in. 

b) 12.70 mm 

c) 406.4 mm X 609.6 mm 

d) 24.01 in. 



Parts: 

a) 1.88 litres 

b) 2-88.8 ml 

c) 0.953 cm 

d) 0.90 kg 

e) 5.08 cm 



TESTING METRIC ABILITIES 



1. C 

2. B 



8. D 15. B 



3. 
4. 
5. 
6. 
7. 



A 
C 
C 
A 
D 



9. D 

10. B 

11. A 

12. B 

13. D 

14. B 



16. A 

17. B 

18. A" 

19. D 

20. A 

21. A 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 

('Optional) 



LINEAR 

Mebe Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 
^Height Measure 
*MctreTape, 10 m 
*Tnm(lle Wheel 
*'Aiea Measuring Grid 

VOLUME/CAPACrrY 

*Ne8ting Measures, set of 5, 

50 ml -1000 ml 
Economy-Beaker, set of 6, 

SOml-lOOOml 
Metric Spoon, set of 5, 

lml-25ml 
Dry Measure, set of 3, 

50, 125, 250 ml 

Plastic Litre Box 
Centimetre Cubes 




MASS 

Bathroom Scale 
^Kilogram Scale 

*Piatfonn Spring Scale 
5 kg Capacity 
10 kg Capacity 

Balance Scale with 8'piece 
mass set 

*Spring Scale, 6 kg Capacity 
TEMPERATURE 
Celsius Thermometer 



THE CENTER ^OR VOCATIONAL EDUCATION 



Thf OhiQStJtiUr)r«»iiity • I960 Kiflny Rox) ■ Calumbui Ohio 43210 



SUGGESTED METRIC TOOLS AND DEVICES 

NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by V 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1 mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range 
I Metre Tape-50 or 100 ra tape 

G. Thenhometers'Special purpose types such as a clinical 
thermometer 

H. 'Temperature Devices-Indicators used for ovens, freezing/ 
cooling systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, vrind 
velocity indicators 

K. ' Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L. ' Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 
* N. Containers-Buckets, plastic containers, etc., for mixing 



0. Containers-Boxes, buckets, cans, etc., for mbring and 
storing dry ingredients 

Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices, 



' Measuring devices currently are not available. Substitute devices (i.e., tliermometer) 
may be used to complete tile measurement tasit. 



Tools and Devices List 



REFERENCES 

LeC^ Mmme f>klric. A Tmkn Intwdud'm (o Metric Msuremcnt, Divi* 
sion of Educational Redesign and Renewal Ohio Department of Educa* 
tion, 65 Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50, 
must include check to state treasurer. 

Activity-oriented introduction to the metric system designed for indepen- 
dent or group inservice education study. Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situations; laboratory activities for individuals or 
groups. Templates for making metre tape, litre box, square centimetre grid. 

Going Metric with The U.S. Printing Industry. Clive A, Cameron, Graphic Arts 
■ Research Center, Rochester Institute of Technology, Rochester, NY 14623, 
1972, 175 pages, $8,70, paper. 

Book on metric conversion for printing and graphics industry, Chapters on 
evolution of measurement; commentary on conversions in Britain and Japan; 
metric systems applications in paper and packaging, typesetting, and machinery 
and equipment; also has Endings of a survey on attitudes of graphic arts firms 
toward the metric standard. Has related tables and pphics. 

Meomnn with ^^eters, or, How to Weigh o Gold Brick with a Meter'Slick, 
Metrication Institute of America, P.O. Box 236, Northfield, IL 60093, 
1974. 23 min,, 16 mm, sound, color; $310,00 purchase, $31.00 rental. 

Film presents units tor length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length, urea, volume, and mass are illustrated in interssting 
and unforgettable ways. 

MiHHc EducQtion, An AnnotQled BibliostQphy for VocalionQl TQchnicol end 
Adult Educnlion. Product Utilization, The Center for Vocational Edu- 
cation, The Ohio State University, Columbus, OH 43210, 1974, 149 
pages; $10,00. 

Comprehensive bibliography of instructional materials, reference mate- 
riftltt »n(| resource list tor secondary , post-secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu- 
pational clusters, types of materials, and educational level. 

Mi'iric EducQtion, A Posilion Poparfor Vocdtionul reohmland AduH Edu- 
CQtion. Product Utilization, The Center for Vocational Education, The 
Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3,00. 

Paper for teachers, curriculum developers, and administrators in voca- 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the impact of metrication on vocational and technical 
education, Implications of metric imtruction for adult basic education, 
and curriculum and instructional strategies, 

V Mi'tric$ in Comr Educalion. Lindbeck, John R,, Charles A, Dennett Company, 
Inc, 809 W,Detwciller Drive, Peoria, IL 61614, 1975, 103 pages, $3.60, 
\JF--^-'--'^ paper! $2,70 quantity school purchase/ 



Presents metric units and notation in a well»illustrated maniier/ Individual 
chapters on metrics in drafting, metalworking, woodworking, power and 
energy, graphic arts, and home economics, Cliapters followed by severd :. 
learning activities for student use. Appendix include conversion tables 
and charts. 

' ,'. 

Ming the Trick$ Out o( Metrics, Metric Training Department, Creative 
Universal, Inc, Tower 14, 21700 Northwestern Highway, Southfield, MI 
48975, 1976, 4 booklets; $3.00 each, $12.00 set, discounts. ;! : 

Series of booklets presents step-by -step directions, questions, answers on 
how to read metric measurement tools: micrometers, vemies calipers, rules, 
dial indicators, 

METRIC SUPPLIERS 

Brown & Sharpe Manufacturing Co,, Precision Park, North Kingstown, RI 02852 

Industrial quality micrometers, steel rules, screw pitch and thickness gages, 
squares, depth gages, calipers, dial indicators, conversion charts and guides, 

Central Instrument Company, 900 Riverside Drive, New York, NY 10032, 

Drafting rules and scales for drafting, engineerinfi, awhitecture, conversion 
tables and slides, posters, teaching aids, drafting templates. 

Dick Blick Company, P,0, Box 1267, Galesburg, IL 61401 

Instiuctional quality rules, tapes, metre sticks, cubes, height measures, : 
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram 
scales, feeler and depth gages, beakers, thermometers, kits and other aids, 

TlieL,S,Starrett Company, 121 Crccent Street, Athol, MA 01331 ^ % 

Machine tool precision measuring devices, micrometers, calipers, dial . ■ I 
indicators, steel rules, 

Ohaus Scale Corporation, 29 Hanover Road, Flotham Park, NJ 07932 [ 

Instructional quality and precision balances and scales, plastic calipers and ' 
(kvackable gram cubes for beginners. : 

INFORMATION SOURCES . - 

American National Metric CouncO, 1625 Massachusetts Avenue, N.W,, Washington 
DC 20036 \ * 

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National . 
metric coordinating councO representing industry, government, education, I 
professional and trade organizations, I 

Metric Committee, National Association of Photographic Manufacturers, 600 ' ■ 
Mamaroneck Avenue, Harrison, NY 10528. 

... . - -'ycX 

Trade association which is establishing product standards, recommending ? 
practices for the use of measurement units, and coordinating metric i 
changeover in the industry, - 

National Bureau of Standids, Office of Information Activities, U,S, Department of I 
Commerce, Washington, D C 20234. ^ " 

Free and inexpensive metric charts and publications, also lends films and . 6 9,3 



